Dysfunction of myocardial sarcoplasmic reticulum in rats with myocardial calcification.
We investigated the relationship between cardiac dysfunction and Ca2+ transport in the myocardial sarcoplasmic reticulum (SR) during the pathogenesis of cardiovascular calcification in rats. The possible mechanism of SR dysfunction was explored by detecting the alteration of the nitric oxide/nitric oxide synthase (NO/NOS) pathway in the SR. Using the vitamin D plus nicotine (VDN treatment for 2 week and 6 week) experimental model of cardiac calcification, cardiac function and sarcoplasmic reticulum function were measured. Inhibition of cardiac functions in vivo (peak rate of contraction and peak rate of relaxation, P < 0.05 or P < 0.01) were observed in all calcification groups, simultaneously, Ca2+ release and uptake in the SR as well as the Ca2+ release channel and Ca2+ pump activity were inhibited. Myocardial Ca2+ concentration and cardiac and SR dysfunction were inversely related (P < 0.05). The specific NO/NOS pathway (NO production, NOS activity and nNOS expression in the SR) was upregulated in the SR and associated with calcification (both 2- and 6 week VDN groups). These results indicate that cardiac dysfunction associated with myocardial calcification might be mediated by SR dysfunction, which may result from an impaired SR-specific NO/NOS pathway.